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Table 3- Results of gene enrichment analysis of mature Saffron stigma Unigenes
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Fig. 2- Distribution of the Contigs by the number of EST comprising each Contig

alags So 019_1; 4 095 9 Jidg =S 9 ko Shows a8 Al 2939 c_s'.’-h’dj N uL.» L duoj O
s galio 09,5 5l Sucrose synthase 1(SUSI) (5 bl codld aSed > pgo (—oalali Ly (60,5,


www.sid.ir

\vay J.ul) A o)Lo,‘i‘: A ..\l.?‘ob_é.c} G)Bbé?“"‘“)} LYo A

95559 4 UDP" 5 5,5 a5 pipceai y 1l 15 o8 ol (a1 0080 ¢ Lol (glo ysngy S
S ppme 53 39)5 s 3313 )18 s (6531 e iplio 53 oo slom (285 w3l ol ST 0 8,5 38515 — UDP
(Kladnik et al., 2004) 5,1 oge o Jolow sl 0pusd 5 65 Lo «Slgilia (cLmd SIS b L po g St
55515 ~UDP & iz 35,5 oo 518 o3lizal 3,0 Sliplio (sl oo ol 3 Llaio i1 ) (235Ty Y guamn
(Carlson et al., 2002; 545 0 48,5 54 oIS 5 5elahw ctiolis oSV ~UDP 5w )5 odloyis laicay
5 il o glita i lisn (oL Joloo 5 il 55 55 ol s & ol 035 Utl55 Kladnik et al., 2004)
L e cslosj ,%e3 3 MYB21 15 (Kladnik et al., 2004) ylos o Jor sobaais) SolS o5 ) ys5002
Jsle iyl b o MYB (gl stia py R2R3 o3lgls 18 9,8 135 5l sumiginy Jole <S4 55 el 952 YU ol
JolSS 53 (TA) sl Sigosly (25 Codle oo Cowd (gnly 53 & ABloo polaid] S G p <S4 (ssis)

{Chen et al, 2009) > > 38 Hlws i85 5 slaplul

zinc finger AN1 domain-containing = JA )..sl_s CoS amgigy Jelae il S0 (S b S @
Do oYU ol el Limgh cpl )5 55 PMZ | stress=associated protein 12

JS5 laplisl JolSs )3 o0 4 oS wsb oo Zine finger odlgls (oungigy Jolge 1 (S 0088 5 oyl
LU (Y JSCi) (55 4K )3 45 390 oyl 1500 s S (Mandaokar et al., 2006) 5,15 i vy juls
2 CooMe yps pungig) Jolge &Sty o o S pl LSS D929 SUST (45 5 45 ol o (sonibins
IhLle clieg S mee comdgilio jume NS yeoman 5 sl pluil JolSS )5 i 5 09Me o yaej )0 JA
Al JyS cow SUST oy wdats 32,0

o9 Vb ity jphs 50 b HSP b ole)S 15 & gl slaguin 5l ool Vb glo b sbaf o
sbophisl Jolss 5 (i 4o gl slags il syl | 90 sl 1 95 ol AN, oSy cul culled
aIMS o La s ol o @99 YU 350 50 Cuodl 3ls 4SS Ll (Reeves et al, 2012) w)l> Jld i85 alS
S Loy 5l g)S cnlile b oS s oo Jlas 4y @Bly )3 2l o PMZ o SUST (slay L el blsl ¢l
A3k sl TA (03 e ypun J5S 5 S o (53 oo 3y gl

YL ol hls 0f S adloo )39 50 (VL ool |y 3 &5 gl pud plie (63,58 09,5 5
w3l S (g0aiSuS” &S 5 4-hydroxy-3-methylbut-2-enyl diphosphate synthase (GCPE) 5 oyl -39
Ot Olgedn dpa5en S aS gla ol Sl (Hunter, 2007) bl oo badgingil 5hugn s > (S35
2 g Clad 04 55 (Rubio et al., 2009) Lisb o Widg il 5l sladls 5 265 ylyhe; AN bS5
Sk >y Sbaiow)p Sl @8 Klg oo F cnl S (0 I (Slofag Cuotl A5 gl Siwgn yrne
Al e (slasdsl ) Sige ) ol 8 olelid

1- Uridine Diphosphate


www.sid.ir

FA 0 lhe; NS EST la Jlg (Ssbo jsiilsn Sl g 4520

o @ o

@ @ @ AT1G48160]
@ : e®
@ -

wg @ sgm @

e o°
e -

JATAPRLA]

IAT5G15260]
ATGPATE,

9 Mg 4 00 8315 (5 (SaS olew s 0 s 1yl yhe s L AW YL la b gl (of (5 4 -Y S

il (0 (g g Lawgl dSid A B 839381 s 45 s mS B s o>
Fig. 3- Gene network of high represented genes of mature Saffron stigma. Black circles: gene codes
applied in service. Gray circles: complementary genes added from service.


www.sid.ir

\vay J.ul) A o)Lo.Ai‘: A .\l.?‘ob_é.c} G)Bbé?‘:‘“)} LYo O

24 byrpe 63,55 89,5 5 05 T commmmgntlyl )3 (55 S HEST JIg5 2¥+) gl b slo o -€ Jgs>
Sl ol 03591 45
Table 4- High represented genes (EST sequences > 20): Arabidopsis gene id, description and
functional group of each gene is represented.

Gene ID Description Functional group
AT2G41475 Embryo-specific protein 3, (ATS3) Development
AT3G27810 transcription factor MYB21 (ATMYB3) RNA
AT5G04370 S-adenosyl-L-methionine-dependent  methyltransferase-like =~ Hormone metabolism

protein (NAMTT1)
AT1G34780 protein alfin-like 4 (ATAPRL4) Redox
AT2G38110 glycerol-3-phosphate acyltransferase 6 (ATGPATO6) Lipid metabolism

AT5G48485 bifunctional inhibitor/lipid-transfer protein/seed storage 2S Misc
albumin-like protein (DIR1)
AT1G22370 UDP-glucosyl transferase 85A5 (AtUGT85A5) Misc

AT5G60600 4-hydroxy-3-methylbut-2-enyl diphosphate synthase (GCPE) Secondary metabolism

AT4G05320 polyubiquitin 10 (UBQ10) Protein
AT3G02070 cysteine proteinase-like protein Protein
AT1G66240 homolog of anti-oxidant 1 (ATATX1) Metal handling
AT3G26330 cytochrome P450 71B37 (CYP71B37) Misc
AT1G64660 methionine gamma-lyase (ATMGL) Amino acid metabolism
AT3G28210 zinc finger AN1 domain-containing stress-associated protein RNA

12 (PMZ)
AT5G59320 non-specific lipid-transfer protein 3 (LTP3) Lipid metabolism
AT3G13750 beta galactosidase 1 (BGAL1) Miscellaneous
AT5G51040 uncharacterized protein Not assigned

o8l Caw dpgs Cllad (o yde; Al AN )3 S Gl e 008 Pl gy S IS 65 ot S
S o 1y S il o gt LLelSG (sl s by &S IS, 55
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Table 4- High represented genes (EST sequences > 20): Arabidopsis gene id, description and
functional group of each gene is represented

Gene ID Description Functional group
AT3G09390 metallothionein 2A (ATMT-K) Metal handling
AT3G51030 thioredoxin H1 (ATTRX1) Redox
AT3G48140 B12D protein Development
AT5G03630 monodehydroascorbate reductase (NADH) Redox

(ATMDAR2)
AT5G20830 sucrose synthase 1 (SUS1) Major CHO metabolism
AT5G37670 heat shock protein 15.7 Stress

AT4G24690 ubiquitin-associated (UBA) zinc-finger and PB1 Protein
domain-containing protein

AT1G73480 alpha/beta-hydrolase domain-containing protein Not assigned
AT1G31812 acyl-CoA-binding protein 6 (ACBP6) Lipid metabolism
AT1G48160 signal recognition particle subunit SRP19 Protein
AT1G69620 60S ribosomal protein L34-2 (RPL34) Protein
AT5G59720 heat shock protein 18.2 (HSP18.2) Stress
AT5G12020 heat shock protein 17.6-11 (HSP17.611) Stress
AT5G53560 cytochrome b5 isoform 1 (CB5-E) Misc
AT5G54500 flavodoxin-like quinone reductase 1 (FQR1) Lipid metabolism
AT4G30210 NADPH-ferrihemoprotein reductase (ATR2) Misc
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Abstract

Functional genomics methods such as Expressed Sequenced Tag (EST) analysis have
provided possibilities for identification, expression analysis and study of transcripts involved in
metabolic and regulatory networks. In order to identify of genome orientation and to determine
gene networks involved in the evolution of saffron stigma, 6202 EST sequences from mature
saffron stigma were analyzed. After initial trimming, sequences clustering and assembling
resulted in 910 unigenes (604 Contigs and 304 Singleton). BLAST X revealed that 570 unigene
had significant hit among the Arabidopsis protein database, whereas the remaining unigenes
displayed no significant match with the any hit. Classifying and gene enrichment analysis of
unigenes, put them into 31 distinct functional groups, where 12 groups of them were
statistically significant at 0=0.01. Gene network of high represented Contigs (which had
greater than 20 transcripts), showed that there is a complex gene interaction in mature saffron
stigmas. Results revealed that jasmonic acid signalling pathway and its transcription factors
such as MYB21 and Zinc fingers play a key role in regulating of stigma primary and secondary
metabolism, especially in metabolism ' of carotenoids (as the most important saffron
metabolites). The genes identified in_this study could be good candidates for manipulating the
evolution and metabolism of saffron stigma.
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